I. INTRODUCTION
Electric power flow through an alternating current transmission line is a function of the line impedance, the magnitudes of the sending-end and receiving-end voltages, and the phase angle between these voltages. The power flow can be decreased by inserting an additional inductive reactance in series with the transmission line, thereby increasing the effective reactance of the transmission line between its two ends. Also, the power flow can be increased by inserting an additional capacitive reactance in series with the transmission line, thereby decreasing the effective reactance of the transmission line between its two ends.
Traditionally, in order to control the power flow of the transmission line, the effective line reactance is controlled by using fixed or thyristor-controlled series capacitors or inductors. Recently, a new power flow controller entitled Transmission Line Dynamic Impedance Compensation System [1], which uses solid-state switching converters has been proposed. With the use of the impedance compensation controller, a Static Synchronous Series Compensator (SSSC), which is a solid-state voltage source inverter, injects an almost sinusoidal voltage, of variable magnitude, in series with a transmission line. This injected voltage is almost in quadrature with the line current. A small part of the injected voltage which is in phase with the line current provides the losses in the inverter. Most of the injected voltage which is in quadrature with the line current emulates an inductive or a capacitive reactance in series with the transmission line. This emulated variable reactance, inserted by the injected voltage source, influences the electric power flow in the transmission line. PE-862-PWRD-0-04-1997 A paper recommended and approved by the IEEE Transmission and Distribution Committee of the IEEE Power Engineering Society for publication in the IEEE Transactions on Power Delivery. Manuscript submitted December 27, 1996; made available for printing April 17, 1997.
An impedance compensation controller can compensate for the transmission line resistance if an SSSC is operated with an energy storage system [2] . An impedance compensation controller, when used with an SSSC and no energy storage system, is essentially a reactance compensation controller. The reactance compensation controller is used to operate the inverter in such a way that the injected alternating voltage in series with the transmission line is proportional to the line current with the emulated reactance being the constant of proportionality. When an SSSC injects an alternating voltage leading the line current, it emulates an inductive reactance in series with the transmission line causing the power flow as well as the line current to decrease as the level of compensation increases and the SSSC is considered to be operating in an inductive mode. When an SSSC injects an alternating voltage lagging the line current, it emulates a capacitive reactance in series with the transmission line causing the power flow as well as the line current to increase as the level of compensation increases and the SSSC is considered to be operating in a capacitive mode.
FACTS devices consist of a solid-state voltage source inverter with several Gate Turn Off (GTO) thyristor switch-based valves and a DC link capacitor, a magnetic circuit, and a controller. The number of valves and the various configurations of the magnetic circuit depend on the desired quality of AC waveforms generated by the FACTS devices. The objective in this paper is to describe the fundamentals of an SSSC and to implement the operation of an SSSC using an Electromagnetic Transients Program (EMTP) simulation package. The inverter configuration described in this paper is one of many different possible configurations that can be used to build a voltage source inverter. The digital simulation includes the injection of a 24-pulse harmonic neutralized voltage source of variable magnitude in series with a 3-phase transmission line connecting a 3-phase voltage source at each end. The simulation results show the basic functions of an SSSC in terms of controlling the power flow in the transmission line.
II. THEORY 
